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@ Paper feeder for a printer. 

@ A paper feeder for a printer In which a paper separator 
roller 15 Is rotatably provided in the end portion of a paper 
holder 12 so that when a paper feed roller 14 is rotated in the 
paper feed direction, the paper separator roller 15 is arranged 
to stop at a predetermined position and act similarly to a 
conventional friction pad, while when the paper feed roller 14 Is 
rotated in the paper return direction, the paper separator roller 
15 also rotates In synchronization with the above rotation. By 
way of vibrating the paper separator roller 15 In the rotational 
direction or another direction, paper sheets P stacked on the 
paper holder 12 are vibrated for the purpose of being 
successively moved In the portion at which the two rollers 14 
and 15 are positioned In contact with each other. As a result of 
this structure, the paper feeder of the printer according to the 
present invention can be prevented from local abrasion of the 
paper separator roller 15 causing papers to be fed In an overlap 
manner, and stop of paper feed can be prevented, and papers 
can be assuredly fed one at a time to the printing mechanism 
portion 1. 
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PAPER FEEDER FOR A PRINTER 



This invention relates to a paper feeder for a 
printer for feeding to a printing mechanism one at a 
time paper sheets which are stacked on a paper 
holder. 

A known device of the type described above is 
disclosed in Japanese Patent Laid-Open 
No. 60-61436. 

In this known device, a paper feed roller is 
provided in such a manner that it is arranged to be 
positioned In contact with the front end of paper 
sheets stacked on a paper holder. Furthermore a 
friction pad for separating paper sheets from each 
other is forcedly positioned in contact with the paper 
feed roller so that when a first paper sheet is fed in 
association with the rotation of the paper feed roller, 
simultaneous feeding of a second sheet is prevented 
by means of the friction pad. 

In such a known device of the type described 
above, the upper surface of a first paper sheet which 
has been inserted is held by a paper feed roller by 
means of its frictional force in the place where the 
paper feed roller and the friction pad are positioned 
in contact with each other. Furthermore,, the lower 
surface of the Inserted second paper sheet is held 
by the friction pad by means of its frictional force so 
as to overcome the frictional force between the two 
sheets, thereby allowing only the first paper sheet to 
be fed in association with the rotation of the paper 
feed roller. 

However, in such a known device, since the 
friction pad is always positioned in forced contact 
with the paper feed roller at a same position of the 
friction pad, the friction pad becomes worn and 
paper dust accumulates on the friction pad. As a 
result of this, the frictional force becomes gradually 
less, causing the paper separation performance to 
deteriorate and eventually two or more paper sheets 
are inevitably fed together. 

Furthermore, when only a first paper sheet, rather 
than the first and the second paper sheets together, 
of a multiplicity of paper sheets stacked on a paper 
holder is inserted into the portion at which the paper 
feed roller and the friction pad are positioned in 
contact with each other, both the frictional force of 
the paper feed roller and the frictional force of the 
friction pad are simultaneously applied to the first 
paper sheet. As a result of this, the first paper sheet 
may be held by the friction pad and this prevents the 
paper feed from occurring properly. 

An object of the present invention is therefore to 
realize an assured feeding of paper sheets one at a 
time to a print mechanism with reduced local wear of 
the friction pad or accumulation of paper dust which 
would cause double sheet feeding. 

Another object of the present invention is to insert 
assuredly a first paper sheet together with a second 
paper sheet into a portion at which a paper feed 
roller and a friction pad are positioned in contact 
with each other, whereby paper supply stoppage is 
reduced, and paper sheets can be assuredly fed one 
at a time to a printing mechanism portion. 



In order to achieve the above described objects, 
the end portion of the paper holder is provided with a 

5 paper separator roller as an alternative to the friction 
pad, the paper separator roller being limited in its 
rotation in the paper feeding direction to a predeter- 
mined angular extent. As a result of this, when the 
paper feed roller rotates in the paper feeding 

10 direction, the paper separator roller stops at a 
predetermined position, whereby, playing a similar 
role to that performed by the friction pad, the lower 
surface of the second paper sheet is held by the 
paper separator roller with the frictional force of the 

15 same, and only the first paper sheet Is fed to the 
printing mechanism. On the other hand, when the 
paper feed roller rotates in the paper returning 
direction, the paper separator roller freely rotates in 
the paper returning direction in synchronization with 

20 the rotation of the paper feed roller. As a result of 
this, the limitation of the force contact portion is 
prevented, and local abrasion of the paper separator 
roller can be prevented. 
Furthermore, since the paper separator roller 

25 rotates together with the paper feed roller in the 
paper returning direction, paper dust falls off so that 
there is no reduction in the frictional force of the 
paper separator roller which acts to hold the paper 
sheets. 

30 Furthermore, the paper separator roller is re- 
peatedly rotated with quickly alternating directions 
either in the paper returning direction or the paper 
' feeding direction, in order to vibrate the paper 
sheets which are stacked on the paper holder. As a 

35 result of this, the first paper sheet can be assuredly 
introduced with the second paper sheet into the 
portion at which the paper feed roller and the paper 
separator roller are positioned in contact with each 
other. Also in order to apply vibration to the paper 

40 sheets, the extent of rotation of the paper separator 
roller in the paper returning direction may be limited. 
Furthermore, the vibration may be applied, for 
example, in the vertical direction in addition to 
application in the rotational direction. 

45 As described above, the paper separator roller 
which is provided as an alternative to the friction pad 
may be protected against local wear or accumulation 
of paper dust, whereby feeding of overlapping paper 
- sheets can be prevented. 

50 Furthermore, by vibrating the paper separator 
roller in the rotational direction or another direction, 
the paper sheets stacked on the paper holder can be 
Introduced Into the portion at which the paper feed 
roller and the paper separator roller are positioned in 

55 contact with each other along the surface of the 
paper separator roller, whereby the second paper 
sheet can be assuredly inserted with the first paper 
sheet into the above contact-portion. As a result of 
this, paper supply stoppage can be prevented. 

60 As described above, according to the present 
invention, paper sheets can b assuredly fed one at 
a time to the printing mechanism portion. 
In the accompanying drawings of embodiments 
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which are described by way of example only 

Fig. 1 is a cross-sectional view of a printer 
according to an embodiment of the present 
invention; 

Fig. 2 is an exploded perspective view of an 
essential portion of a paper feeder for the 
printer shown in Fig. 1; 

Fig. 3 is an exploded perspective view of an 
essential portion of the paper feeder according 
to another embodiment in which a ratchet 
mechanism is employed ; 

Fig. 4 is a block diagram of a control device 
for a printer according to a second embodi- 
ment; and 

Fig. 5 is a flow chart illustrating a procedure 
of the control of the printer. 

Referring to the accompanying drawings, some 
embodiments of the present invention will now be 
described in detail. 

A paper feeder according to a first embodiment of 
the present invention In which an object of the 
present invention is realized, that is, overlapping 
paper feed can be prevented will now be described. 

As shown in Fig. 1, a printing mechanism portion 1 
and a paper feeder 2 are provided in a frame 3 of a 
printer. Paper sheets P are supplied one at a time 
from the paper feeder 2 to the printing mechanism 
portion 1. The printing mechanism portion 1 is 
provided with a platen 4 for supporting a paper sheet 
on its cylindrical surface, a pair of guide rollers 5 
and 6 each of which is positioned in contact with the 
platen 4, a daisy wheel 7, a character-selection 
motor 8 which rotates the daisy wheel 7 for the 
purpose of selecting and positioning a predeter- 
mined character 7a at a position opposing a typing 
surface of the platen 4, and a hammer 9 for impacting 
the selected character 7a to the paper sheet on the 
platen 4 for conducting printing. 

Above the printing mechanism portion 1 de- 
scribed above, a stacker 10 for stacking printed 
paper sheets and a roller 11 for feeding the paper 
sheets on the platen 4 to the stacker 10 are 
provided. 

Then, a paper feeder will now be described, in the 
frame 3, the lower end of a paper holder 12 Is 
provided with a paper separator roller 15. Diagonally 
above the paper separator roller 15 is provided a 
paper feed roller 14 in such a manner that it is 
positioned In contact with the surface of the paper 
separator roller 15. The paper feed roller 14, paper 
separator roller 15, and platen 4 are each rotatably 
supported by corresponding parallel shafts. 

The paper feed roller 14 is arranged to be rotated 
in the paper feed direction or paper return direction 
relative to a rotational shaft 14a by a pulse motor 17 
which is provided in the frame 3 through gears 18, 19 
and 20. 

The paper holder 12 is detachably mounted in a 
mounting opening 13 in the frame 3 In a slanted 
manner, and on the upper surface thereof is stacked 
a multiplicity of paper sheets P. 

In the central portion of the front end of the paper 
holder 12 is provided a recess 16 In which the paper 
separator roller 15 is positioned when the paper 
holder 12 is mounted, and the front end of the paper 



sheet P is brought into contact with the outer 
periphery of the paper separator roller 15. The paper 
feed roller 14 Is made of a rigid material such as hard 
rubber or the like, while the paper separator roller 15 
5 is made of a soft elastic mat rlaJ such as soft rubber 
or the like which is prevented from permanent 
deformation. 

On one side of the paper separator roller 15, a side 
wall of the frame 3 is provided with a circular-arc 
10 shaped guide groove 21 which is disposed relative to 
a rotational shaft 15a. 

The rotational shaft 15a is provided with a spring 
clutch 22 for limiting the rotation of the paper 
separator roller 15 in the paper feeding direction and 
15 allowing it to rotate freely In the paper return 
direction. 

The spring clutch 22 comprises a coil portion 22a 
and a fastening hook 22b. 

The coil portion 22a is wound starting from the 
20 end portion of the rotational shaft 15a toward the 
paper separator roller 15 In the paper feeding 
direction (the direction designated by an arrow in 
Fig. 1). 

The fastening hook 22b Is continuously formed at 
25 the end portion of the side wall side of the coil 
portion 22a, and Is slldably Inserted Into the guide 
groove 21. 

In association with the rotation of the paper feed 
roller 14 in the paper feeding direction, the paper 

30 separator roller 15 and the spring clutch 22 are 
rotated In the paper feeding direction. In this state, 
the fastening hook 22b upwardly moves along the 
guide groove 21 until It reaches the top end of the 
guide groove 21. As a result of this, the fastening 

35 hook 22b acts to stop the rotation of the coil portion 
22b in the paper feeding direction, as a result of 
which the coil portion 22a is wound onto the 
rotational shaft 15a. Consequently the paper separ- 
ator roller 15 is locked up by the spring clutch 22, 

40 and its rotation in the paper feeding direction is 
prevented. The following operation of the paper 
separator roller 15 is the same as that done by the 
conventional friction pad. 
On the other hand, when the paper feed roller 14 is 

45 rotated in the paper return direction, the paper 
separator roller 15 and the spring clutch 22 are 
rotated In the paper return direction and the 
fastening hook 22b reaches the lower end of the 
guide groove 21. 

50 Then the aforementioned winding state te not 
realized because the coil portion 22a is pushed back 
by the fastening hook 22b. 

Therefore, the paper separator roller 15 can be 
freely rotated In the paper return direction. 

55 Thanks to the above described structure, in 
association with the rotation of the paper feed roller 
14 by means of the pulse motor 17 in the paper 
feeding direction, the paper separator roller 15 
rotates in the paper feeding direction, and the 

60 fastening hook 22b of the spring clutch 22 is moved 
along the guide groov 21. When the fastening hook 
22b comes Into engagement wfth the top end of the 
guide groove 21, the winding of the coil portion 22a 
onto the rotational shaft 15a starts. When the 

65 winding is completed, the rotation of the paper 
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separator roller 15 is stopped. In association with 
this rotation of the paper separator roller 15, a first 
paper sheet, which is the top sheet of the stacked 
paper sheets P, is introduced into the portion at 
which the two rollers 14 and 15 are positioned in 
contact with each other, and a second paper sheet 
and the followers wait on the paper holder 12 in such 
a manner that the second sheets and the followers 
are positioned In contact with the paper separator 
roller 15. 

When the front end of the first paper sheet is 
introduced into the portion between the platen 4 and 
the first lead roller 5 by successive rotation of the 
paper feed roller 14, this paper sheet is fed to a 
predetermined paper detecting position D in associ- 
ation with the rotation of the platen 4 in the paper 
feeding direction (direction designated by the 
arrow). When the front end of the paper sheet is 
detected by a paper detecting sensor 23, the 
platen 4 and the paper feed roller 14 are rotated in 
the paper return direction in order to assuredly align 
the front end of the residual paper sheets P stacked 
on the paper holder 12 to the axial line of the platen 
4. 

In this state, the rotational movement of the paper 
feed roller 14 is conducted to the paper separator 
roller 15 through the first paper sheet, whereby the 
rotational force in the paper return direction is 
applied to the paper separator roller 15. Since this 
rotational force Is applied in the direction opposite to 
the winding direction of the coil portion 22a, the 
rotation of the paper separator roller 15 is free from 
restriction by the spring clutch 22, it is thus freely 
rotated. Therefore, the position at which the paper 
separator roller 15 is brought into contact with the 
paper feed roller 14 always moves when the paper 
feeder 2 is operated. As a result of the movement, 
the local abrasion of the paper separator roller 15 
which would cause the frictional force between the 
two rollers 14 and 15, and between the paper 
separator roller 15 and a paper sheet to deteriorate 
can be substantially prevented. Furthermore, since 
paper dust caused by interference between the 
paper sheet and the two roller 14 and 15 falis off in 
association with the rotation of the paper separator 
roller 15, it does not accumulate on the paper 
separator roller 15. As a result of this, the decrease 
in the frictional force due to the paper dust can be 
prevented. Consequently, overlapping feed of paper 
sheets can be prevented, and the paper sheets can 
be assuredly one at a time fed to the printing 
mechanism portion 1. 

As an alternative to the spring clutch 22, a ratchet 
mechanism 24 as shown in Fig. 3 may be provided on 
the rotational shaft 15a of the paper separator roller 
15. The paper separator roller 15 is rotatable in both 
the paper feeding and the paper returning direc- 
tions. The ratchet mechanism limits the rotation In 
the paper feeding direction to a predetermined 
rotational angular extent. The predetermined rota- 
tional angular extent is decided by the intervals of 
cogs 24a of the rachet mechanism 24. 

Another aspect of the present invention, that is, a 
second embodiment of a paper feeder of a printer in 
which paper supply stop is prevented will now be 



described. 

The paper feeder of a printer according to this 
embodiment is constituted in the similar manner to 
that of the first embodiment (see Figs. 1 and 2). The 

5 paper sheets P stacked on the paper holder 12 are 
controlled to be vibrated for the purpose of 
assuredly feeding the second paper sheet together 
with the first paper sheet to a portion at which the 
paper feed roller 14 and the paper separator roller 15 

10 are positioned in contact with each other. The 
procedure of the control will now be described with 
reference to the accompanying drawings. 

As shown in Fig. 4, a control device according to 
this embodiment comprises a CPU 31, a ROM 32, 

15 and a RAM 33. A paper detection signal from a paper 
detection sensor 23 is input through a common bus 
34 and an input and output port 35. On the other 
hand, a driving signal is supplied to the pulse motor 
17. 

20 Referring to a flow chart shown in Fig. 5, the 
processing procedure which is conducted by the 
above described control device wiil now be de- 
scribed. 

When the control by means of the CPU 31 begins, 

25 various memories and flags or the like are initialized 
in step S100. Then, the pulse motor 17 is, in step 
$110, driven to rotate through a predetermined 
angular extent in the paper feeding direction, 
whereby the paper feed roller 14 is rotated in the 

30 paper feeding direction. Then, the pulse motor 17 is, 
in step S120, driven to rotate through a predeter- 
mined angular extent in the pap er return direcj loo, 
whereby the paper feed roller 14 is rotated In the 
paper return direction. As a result of this, the paper 

35 separator roller 15 is rotated in synchronization with 
the paper feed roller 14 by way of the processes of 
steps S1 10 and S120 until it is positioned at the Initial 
position, that is, the position at which the fastening 
hook 22b is positioned at the lower end of the guide 

40- 1 \ groove 21. Then, the pulse motor 17 is, in step S130, 
I J driven six times by a slight step in both forward and 
\ I reverse directions, and the paper feed roller 14 and 
' the paper separator roller 15 are vibrated in both 
forward and reverse directions in accordance with 

45 the above drive of the pulse motor 17. 

As a result of the vibration, the paper sheets P 
which are stacked on the paper holder 12 are 
vibrated, and the paper sheets P are moved along 
the surface of the paper separator roller 15, and the 

50 second paper sheet together with the first paper 
sheet is assuredly introduced into the portion at 
which the two roller 14 and 15 are positioned in 
contact with each other. 
Then, In step S140, in order to assuredly hold the 

55 front end of the thus introduced two sheets between 
the two rollers 14 and 15, the pulse motor 17 is 
forwardly rotated by a slight step, whereby the paper 
feed roller 14 is rotated in the forward direction. As a 
result of this, the two sheets are assuredly held by 

60 means of the two rollers 14 and 15. 

In the next step S150, in order to feed a paper 
sheet to the printing mechanism portion 1 , the pulse 
motor 17 is rotat d in the forward direction by a 
predetermined step, whereby the paper feed roller 

65 14 is driven to rotat . As a result of this, the front end 
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of the first paper sheet on the paper holder 12 is 
moved by a predetermined distance toward the 
platen 4 and thereby held between the first lead 
roller 5 and the platen 4, and stops there. The 
platen 4 is driven to rotate in synchronization with 5 
the pulse motor 17, and it stops after It holds the first 
paper sheet In cooperation with the first lead roller 5. 

Then, a process of aligning the front end of the 
residual paper sheets P stacked on the paper holder 
12 to the axial line of the platen 4 is executed. 10 

The pulse motor 17 is first, in step S160, rotated In 
the reverse direction by a predetermined step, and 
the above described second sheet is returned to the 
paper holder 12. Then, in step S170, the forward and 
reverse feeding operation is carried out four times 15 
respectively in the similar manner to that in step 
S130. 

As a result of this, the second sheet and the 
followers which are stacked on the paper holder 12 
are vibrated, as a result of which, they are success- 20 
ively moved to and aligned in the portion at which the 
two rollers 14 and 15 are positioned in contact with 
each other. 

Then, In step S180, the pulse motor 17 is rotated in 
the forward direction by a predetermined step, and 25 
the second sheet Is again inserted into the portion at 
which the two rollers 14 and 15 are positioned in 
contact with each other. 

Then, in step S190, the pulse motor 17 is rotated 
forwardly by one step, and In step S200, It is 30 
determined by a paper detecting sensor 23 whether 
the front end of the first paper sheet reaches a 
predetermined position (point D in the figure 1). 

If any detection signal Is not detected by the paper 
detecting sensor 23, the flow advances to step S21 0 35 
In which it is determined whether the cumulative 
rotation of the pulse motor 17 in the paper feed 
direction has become a predetermined extent. If It Is 
determined in step S210 that it has become the 
extent, that is, if the paper is not fed normally 40 
although a predetermined paper feed action is 
carried out, the flow advances to step S220. In this 
step S220, an error indication is displayed by a 
display device (not shown). 

On the other hand, if it is determined in step S210 45 
that it has not become the extent, that is, when a 
predetermined paper feed action has not been 
completed, the flow returns to step S190 in which 
the aforesaid process is repeated. 

Then, the processes of steps S190 to S210 are so 
repeated, and if it is determined to be YES in step 
S200, the flow advances to step S230 in which the 
printing mechanism portion 1 is initialized. As a 
result of this, a print head comprising the daisy 
wheel 7, the character-selection motor 8 and the 55 
hammer 9 is moved to a position at which printing 
starts, and in step S240, the first paper sheet is fed 
to the print start line on the platen 4 In the forward 
direction, whereby feed of the first paper sheet, to 
the printing mechanism portion 1 Is completed. 60 

As described above, in this embodiment, the 
paper separator roll r 15 is vibrated by means of the 
paper feed roller 14 which is rotated by the pulse 
motor 17, whereby the second sheet below the top 
sheet on the paper holder 12 is assuredly inserted 65 



into the portion at which the paper feed roller 14 and 
the paper separator roller 15 are positioned in 
contact with each other. As a result of this, the first 
paper sheet is assuredly fed to the printing mechan- 
ism portion 1 without any occurrence of feed stop. 

Furthermore, in this embodiment, since the pulse 
motor 17 which drives the paper feed roller 14 is also 
serves as vibrating means; for the paper separator 
roller 15, the number of parts can be decreased' 
causing manufacturing cost to be kept low. 

Obviously, many modifications and variations of 
the present invention are possible in the light of 
above teachings. It is therefore to be understood 
that within the scope of the appended claims, the 
invention may be practiced otherwise than as 
specifically described. 

For example, exclusive driving means for vibrating 
the paper separator roller 15 may be provided. 

Furthermore, the paper separator roller 15 may be 
vibrated in the direction, for example, in the vertical 
direction with play provided for the rotational shaft 
15a. 



Claims 

1. A paper feeder for a printer wherein paper 
sheets (P) stacked on a paper holder (12) are 
fed one at a time to a printing mechanism (1) 
including 

a paper separator roller (15) which is 
provided to rotate in both paper feeding and 
paper returning directions at an end of said 
paper holder (12); 

a paper feed roller (14) which Is provided to 
make a nip with said paper separator roller (15), 
and which is rotatable In both the paper feeding 
and paper returning directions around a shaft 
(14a) which is parallel to a shaft (15a) of said 
paper separator roller ( 1 5) ; and 

a rotational limiting means for limiting a 
rotation of said paper separator roller (15) in the 
paper feeding direction to a predetermined 
rotational angular extent. 

2. A paper feeder for a printer according to 
Claim 1 , wherein said paper separator roller (15) 
Is driven to rotate In association with the 
rotation of said paper feed roller (14). 

3. A paper feeder for a printer according to 
Claim 1 or 2 wherein said rotational limiting 
means comprises a spring and a guide groove 
(21), the spring having a coil portion (22a) 
wound onto said shaft (15a) of said paper 
separator roller (15) and a fastening hook (22b) 
disposed at an end of said coil portion (22a) for 
engaging with the guide groove (21 ) . 

4. A paper feeder for a printer according to 
Claim 1 or 2, wherein said rotational limiting 
means is a ratchet mechanism (24) which is 
provided on said shaft (15a) of said paper 
separator roller (15). 

5. A paper feeder for a printer according to 
claim 1, 2, 3 or 4 wh rein vibrating means for 

. vibrating said paper separator roller (15) is 
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provided. 

6. A paper feeder for a printer according to 
Claim 5, wherein said vibrating means vibrates 
said paper separator roller (15) in the rotational 
direction. 5 

7. A paper feeder for a printer according to 
Claim 6, wherein said paper feed roller (14) also 
serves as said vibrating means and is controlled 
to apply vibration by way of stepping of its 
rotation in the forward and reverse directions. 10 

8. A paper feeder for a printer according to 
any one of Claims 1 to 7, wherein said paper 
feed roller (14) is made of a rigid materia), while 
said paper separator roller (15) is made of a soft 
elastic material. 15 
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